Synthesis of levan in water-miscible organic solvents.
The synthesis of levan using a levansucrase from a strain of Bacillus subtilis was studied in the presence of the water-miscible solvents: acetone, acetonitrile and 2-methyl-2-propanol (2M2P). It was found that while the enzyme activity is only slightly affected by acetone and acetonitrile, 2M2P has an activating effect increasing the total activity 35% in 40-50% (v/v) 2M2P solutions at 30 degrees C. The enzyme is highly stable in water at 30 degrees C; however, incubation in the presence of 15 and 50% (v/v) 2M2P reduced the half-life time to 23.6 and 1.8 days, respectively. This effect is reversed in 83% 2M2P, where a half-life time of 11.8 days is observed. The presence of 2M2P in the system increases the transfer/hydrolysis ratio of levansucrase. As the reaction proceeds with 10% (w/v) sucrose in 50/50 water/2M2P sucrose is converted to levan and an aqueous two-phase system (2M2P/Levan) is formed and more sucrose can be added in a fed batch mode. It is shown that high molecular weight levan is obtained as an hydrogel and may be easily recovered from the reaction medium. However, when high initial sucrose concentrations (40% (w/v) in 50/50 water/2M2P) are used, an aqueous two-phase system (2M2P/sucrose) is induce, where the synthesized levan has a similar molecular weight distribution as in water and remains in solution.